los grupos experimentales, los participantes recibieron IECs por estar libres de nuevas ITS curables y/o por asistencia a la clínica. Se evaluaron resultados para n = 227 participantes a los 6 y 12 meses (durante la fase activa con incentivos) y luego a los 18 meses (sin incentivos). Se utilizó modelos de intención de tratar y ponderación de probabilidad inversa. Durante la fase activa, los IECs aumentaron las visitas clínicas (10-13 puntos porcentuales) y el uso del condón (10-15 puntos porcentuales) en relación al grupo control. El efecto sobre el uso del condón no se mantuvo una vez que se eliminaron los incentivos. Los IECs no tuvieron efecto sobre el número de parejas sexuales o la incidencia de ITS. Los incentivos condicionales para los trabajadores sexuales pueden aumentar el vínculo y la retención en los servicios clínicos y reducir algunos riesgos como el sexo sin preservativo.
Introduction
Conditional economic interventions previously used for poverty alleviation and economic development (often under the name of conditional cash transfers) [1] are now being utilized as an intervention strategy specifically targeted to people highly vulnerable to HIV and other sexually transmitted infections (STIs) [2] [3] [4] . Conditional economic incentives (CEIs) involve reinforcing positive behavioral change through using cash or other material incentives in exchange for meeting specified behavioral goals or conditions. These behavioral economic interventions share common theoretical Abstract Randomized controlled pilot evaluated effect of conditional economic incentives (CEIs) on number of sex partners, condom use, and incident sexually transmitted infections (STIs) among male sex workers in Mexico City. Incentives were contingent on testing free of new curable STIs and/or clinic attendance. We assessed outcomes for n = 227 participants at 6 and 12 months (during active phase with incentives), and then at 18 months (with incentives removed). We used intention-to-treat and inverse probability weighting for the analysis. During active phase, CEIs increased clinic visits (10-13 percentage points) and increased condom use (10-15 percentage points) for CEI groups relative to controls. The effect on condom use was not sustained once CEIs were removed. CEIs did not have an effect on number of partners or incident STIs. Conditional incentives for male sex workers can increase linkage to care and retention and reduce some HIV/STI risks such as condomless sex, while incentives are in place.
Resumen Este estudio controlado aleatorizado evaluó el efecto de los incentivos económicos condicionados (IECs) sobre el número de parejas sexuales, el uso del condón y las infecciones de transmisión sexual (ITS) entre los trabajadores sexuales masculinos en la Ciudad de México. En tenets with contingency management in the psychology literature [5] [6] [7] . While CEIs have demonstrated promise for various health conditions such as substance use, research on the use of CEIs in the HIV field is nascent.
There is growing evidence from a handful of studies in the HIV field that CEIs can reduce HIV/STI risks. For example, a program in Tanzania used incentives to help heterosexual adults stay free of new curable STIs and reduce prevalence of combined STIs [8] . Similarly, conditional and unconditional cash transfers reduced prevalence of HIV, herpes simplex virus type 2, unplanned pregnancy, and marriage rates among young women who stayed in high school in Malawi [3, 9] . Also in Malawi, incentives motivated participants to return for their HIV test results [10] . In Lesotho, a lottery draw conditional on staying free of new curable STIs reduced HIV incidence among young adults in rural areas [11] . However, we have not yet investigated whether incentives are a feasible and acceptable intervention strategy for men who have sex with men (MSM), a key population at risk for HIV and STIs.
Prevention science around conditional economic incentives needs further development. While CEIs might offer a novel intervention strategy for high-risk MSM, we first need to build our understanding of this intervention approach in three areas. First, we need to explore whether incentives can help increase engagement in health services, which has been challenging historically. Second, we need to investigate whether incentives with different conditionalities (e.g., staying free of new curable STIs vs. just attending study visits) can have different effects. Third, we need to determine whether the interaction of the type of conditionality and the level (amount) of incentives have different effects on HIV/ STI risk reduction. In this paper, we report on a study that tested the feasibility and acceptability of a conditional economic incentive intervention for male sex workers in Mexico City. We used a prospective, parallel 4-arm randomized controlled pilot trial with outcomes measured by study visits at 6 and 12 months (while incentives are in place) and at 18 months (once the incentives were removed). The latter outcome assessment was intended to explore the sustainability of effects beyond the receipt of incentives, often referred to as maintenance or habit formation in the psychology and economics literatures. We measured the preliminary efficacy of the incentives intervention on total number of sexual partners, condom use, and composite incident HIV/STIs (i.e., new cases of: Chlamydia, gonorrhea, syphilis, and HIV).
We focused on Mexico because the HIV epidemic is concentrated among MSM, of whom male sex workers are a subgroup at particularly high risk of HIV acquisition and transmission. Compared to other MSM, male sex workers (MSWs) have: higher prevalence and incidence of HIV/ STIs, higher use of drugs and alcohol, higher probability of experiencing job-related violence, higher probability of homelessness, lower rates of insurance and social protection, and lower rates of linkage to the healthcare system [12] . Mexico City (population > 20 million) does not penalize sex work, and has reduced institutionalized homophobia (e.g., same-sex unions have been legal since 2006). Ideally, prevention programs should address the biological drivers of HIV infection, the social context in which sex workers engage in commercial sex, and should provide comprehensive health services [13, 14] . The reality, however, is that sex workers continue to face stigma, discrimination and limited access to health services worldwide [15] [16] [17] .
Behavioral economic incentives offer great promise as an intervention strategy that can reduce HIV and STI risk by motivating behavior change in a complex context that presents a constellation of challenges for MSM, especially MSWs in Mexico. Our central hypothesis is that CEIs can reduce HIV/STI risks by affecting the salience and temporality of costs and benefits related to sexual risk behaviors among sex workers; the costs of unprotected sex will occur sooner and the benefits of protection will become more important. Thus, CEIs can be a conduit for greater empowerment and self-protection against HIV/STI risks. The rationale stems from our formative research showing that MSWs are in principle willing to participate and would readily accept economic incentives to stay free of STI, if offered [18, 19] ; and that a successful intervention could have important implications because MSWs represent a core population that can help to maintain and increase HIV transmission in the general population [20] .
Methods

Participants and Study Design
This study, locally known as Punto Seguro (or "Secure Point"), took place from January 2012 to May 2014. Trained staff members conducted initial outreach in community sites in Mexico City where MSWs congregate to work, as identified in previous studies [18, 19] ; and at the clinical site: Clínica Condesa, the largest HIV treatment provider in Mexico. 1 Potential participants were eligible if they were: (1) men; (2) 18-40 years of age; and (3) self-identified as MSWs, or if they received money in exchange for sex with other men within the past 6 months and had 10 or more sex partners in the past month. Transgender women were excluded because Clínica Condesa has a separate program for them. Living with HIV was not an exclusion criteria; participants could enroll in the trial regardless of HIV status.
After intensive outreach using posters, flyers and palm cards, 300 men contacted the study team, of which 267 agreed to undergo HIV/STI testing and assessment for eligibility (Fig. 1) . Of those, 227 returned to receive their test results, completed the baseline survey, and proceeded to randomization. Participants were randomized (by drawing a labelled ping-pong ball from an opaque canvas bag), and allocated into one of four groups: control (C); medium incentive (M) to stay free of new curable STIs; high incentive (H) to stay free of new curable STIs; or medium incentive to attend study visits (Mv).
We based the incentive amounts on previous willingnessto-accept formative research conducted in preparation for this trial.
2 [18] Participants in the M group received an incentive of 600 pesos (~USD $50 at the exchange rate at that time) each time, if they attended the study visit and were free of new curable STIs, each time, at visits 6 and 12 months after randomization. Participants in the H group received an incentive of 900 pesos (~$75) each time, if they attended the study visit and were free of new curable STIs, each time, at 6 and 12 months after randomization. Participants in the Mv group received 600 pesos (~$50) each time, for attending a study visit, regardless of their STI status, each time, at 6 and 12 months after randomization. No CEIs were provided at the 18-month assessment. For the analysis in US dollars (USD), we used an exchange rate of 12 Mexican pesos per USD $1 [21] . The incentives were provided in the form of supermarket vouchers (for food and groceries) to facilitate administrative transparency and reduce consumption of harmful substances (alcohol and illicit drugs Fig. 1 Flow of study participants 2 The amounts of the incentives were established using an economic approach for willingness-to-accept (WTA). We used a computer experiment to measure the optimal level of incentives by interviewing 1,745 MSM including male sex workers, and found that at an offer of USD$288 a year, more than three-quarters of the men would attend prevention talks, engage in testing for STIs, and attempt to stay free of STIs. To obtain a similar level of participation among the sub-sample who engaged in sex work, the price was lower: USD$156 a year.
Footnote 2 (continued)
computer-based survey and underwent HIV/STI testing. The National Institute of Public Health (INSP) in Cuernavaca, Mexico, and Brown University in Providence, USA provided human subjects research approval. We used active follow-up procedures to locate participants for assessment visits that occurred at 6, 12 and 18 months after randomization. The window period to complete a scheduled visit was 4 weeks before or after the scheduled date. That is, if participants came 4 weeks before or after when they had an appointment for the first follow-up (at 6 months after randomization) or the second follow-up (at 12 months after randomization), they received credit for the visit. In the event that a participant came to the clinic at an earlier or later date than the 4-week window period, to be tested, asking for HIV post-exposure prophylaxis (PEP) or for STI care, he received the services but it did not count as a protocol visit.
Outcome Measures
The first intermediate outcome to gauge feasibility and acceptability was retention, defined as R t = 1 if participant returned to the study visit, at each time t (for t = 1, 2, 3, representing the 6, 12, and 18 month visits, respectively), and R t = 0 if he did not. The primary behavioral outcome was total number of sexual partners in the last week prior to the study visit; the secondary behavioral outcome was condom use with last paying sexual partner (client); and composite incident STIs (chlamydia, gonorrhea, syphilis, and HIV) was an exploratory biological outcome (Appendix Table 6 ). We included new HIV cases in the composite incident STI variable; and because we expected high HIV prevalence at baseline, we would continue to include HIV+ individuals in the denominator for the follow-up visits as they would still be susceptible to STIs (other than HIV).
To minimize social desirability bias on sensitive behavioral questions, we used computerized surveys that incorporated audio computer-assisted self-interviewing software (ACASI). Research assistants, hired independently from the clinic, processed the survey data. Number of sex partners was asked separately for clients and non-paying partners, and then summed up to total number of sexual partners. Separate questions asked about condom use by participant and/or partner (client or non-paying partner), and then questions were collapsed to result in the analytical measure of any condom used.
If any participant was positive for a curable STI at baseline or at any of the follow-up assessments, he received appropriate free treatment at Clínica Condesa (e.g., standard penicillin treatment for syphilis). Participants in the medium and high (M and H) groups received incentives contingent on testing negative for chlamydia, gonorrhea and active syphilis; those with HIV and/or viral hepatitis were still eligible to stay free of new curable STIs (chlamydia, gonorrhea and syphilis), and they could still receive the incentives.
Statistical Analysis
The target sample size of n = 55 participants per arm was based on previous data for MSWs [22] . Using baseline and two follow-up measurements, and assuming five sex partners (clients and non-paying partners) per week and an effect of 30% for the intervention (i.e., a reduction from 5 to 3.5 sex partners per week), this sample size would provide 90% power to detect an effect (two sided α = 0.05). We also allowed for up to 40% loss-to-follow-up of participants at month 12.
First, we tested for baseline differences across study groups by conducting balancing tests for each variable comparing (CEIs) intervention against control groups, and then each intervention group against each other.
Second, we performed an analysis of retention across study groups. We implemented a model of the retention vector, R, containing R 1 , R 2 and R 3 where we defined R 1 as a retention dummy equal to 1 if the participant returned to the first follow-up (at month 6); and equal to 0 if he did not. R 2 , and R 3 were defined analogously for the second followup (at month 12), and third follow-up (at month 18). In the full model regressions we included the following covariates: personal characteristics (age, schooling, marital status, age of first sex, previous STI and HIV tests, as well as housing characteristics); quintiles of distance to the clinic (in kilometers); and lagged outcomes (of number of sexual partners, condom use and incident sexually transmitted infections). We chose these covariates because they were highly predictive of the retention rates.
Third, to evaluate the effects of the intervention, we first used an intent-to-treat (ITT) approach using the observations for which we had complete data. The underlying assumption was that data were missing completely at random (MCAR) [23] . Adjusted models controlled for: age, education level, marital status, age of first sex with a man, previous HIV test at baseline and previous STI test at baseline (Appendix Table 6 presents the details on how the questions were asked and the variables constructed). The covariates helped to predict HIV/STI risk outcomes and made the estimates more precise.
In addition, we expected high attrition and knew that: "if the probability of attrition is correlated with experimental response, then traditional statistical techniques will lead to biased and inconsistent estimates of the experimental effect" (p. 456) [24] . Thus, we used an analytical method to address the issue of potentially differential attrition: inverse probability weighting. Under the inverse probability weighting (IPW) approach, we used inverse probability weights as outlined in 1995 by Robins and colleagues [25] and subsequent works [26] [27] [28] , as well as a comparable methods presented in the econometric literature in 1999 [29] and related applications [30, 31] . We implemented a model of the attrition vector, A, containing A 1 , A 2 and A 3 (the opposite of the retention outcome R defined above). We defined A 1 as an attrition dummy equal to one if the observation was missing at the first follow-up (at month 6) due to attrition; and equal to zero otherwise. A 2 , and A 3 were defined analogously for the second follow-up (at month 12), and third follow-up (at month 18). The model included time-invariant characteristics at baseline (X), covariates, and lagged variables including lagged outcome variables. We then applied weighted linear models with normalized weights to the general regression framework presented above.
We used generalized estimating equation (GEE) models for categorical outcomes and generalized linear models for continuous outcomes. For each separate outcome, we were interested in the main effects models with intervention group dummies (M, H or Mv) leaving the controls (C) as the reference group, and continuous time (follow-up visits coded as baseline = 0, first follow-up at 6 months = 1, second follow-up visit at 12 months = 2, and third follow-up without incentives at 18 months = 3).
Effects-by-Time Analyses
Furthermore, if we found an initial main effect, and to explore potential effect differences at different times, we also used fully-interacted models with the main effects of intervention groups, time (visit) dummies, and interaction terms (intervention group × time). Having the effects by each intervention group at each time allowed us also to evaluate if any of the average main effects were sustained after the incentives were removed.
Sensitivity Analyses
To check on additional impacts of interest, we first conducted an analysis of the effects of any CEIs intervention (M, H or Mv) on commercial sex clients. Second, we checked for differential effects by housing status, because the literature suggests that unstable housing is often correlated with worse HIV outcomes [32] . Unstable housing was defined as living in a municipal shelter or on the street, as opposed to: own/ rented apartment or home, staying at friend's house/apartment, or renting room in hotel, motel or pension. Third, we also conducted sensitivity analyses of any statistically significant main effects by HIV status.
We conducted all analyses using Stata SE 14.2 (College Station, TX) with xtgee and glm commands for the GEE and generalized linear models using robust standard errors clustered at the individual level. Table 1 presents baseline characteristics of participants by intervention group. Differences across intervention groups were small in magnitude, and p-values were smaller than 0.10 for six out of 50 tests, suggesting that the randomization was successful at creating comparable groups. Column (1) for the full sample, shows that the mean age was 24.4 years, with slightly older participants in Mv and H groups (who were 25). About 13% of participants finished elementary school, 29% completed middle school, 39% finished high school, and 19% attended some tertiary-level institution. Most participants (80%) were single; the rest were married or in civil unions (18%, including common law partners of either sex). The average age of first sex with another man was 15 years, with slightly older age for the H group (who were 16 at sexual debut). At baseline, over a third (37%) of participants had ever received an STI test (other than HIV), and three-fourths (75%) had ever received an HIV test before. Baseline HIV/STI rates did not differ significantly across study conditions (not shown); and, as suspected, the prevalence of HIV and other STIs was high at baseline: Almost a third of the participants were HIV positive (+) (32.2%); about one-fifth of men had active syphilis (18.5%); while chlamydia and gonorrhea were less prevalent, with rates of 10 and 2% respectively. Table 2 analyzes retention rates; the dependent variable, R t (return to visit at time t) is a binary indicator equal to one if the participant returned to the assessment visit at time t (for each t = 1, 2, 3), and zero otherwise. Unadjusted results in Model 1 show that participants in the H and Mv groups were more likely to return. In comparison to the control group, the H group was 9.3 percentage points (pp) more likely to return to study visits; and participants in the Mv group were 11.3 pp more likely to return. Model 2 is a comprehensive model which adds distance from the participant's home to the clinic, socio-demographic variables (age, marital status and education), type of housing and sexual risk variables (age of first sex, and whether participant had received an STI test), as well as lagged dependent variables. This adjusted Model 2 was able to explain more than 28% of the variation in retention rates. Any of the intervention groups (M, H or Mv) had higher rates of returning to the clinic in comparison to controls (by 13, 12 and 10 pp respectively). Importantly, the coefficients across intervention arms were statistically the same: the p-values of the statistical difference tests across study arm coefficients were not significant. Given that the regression results showed that there were differences (n = 227) (n = 61) (n = 57) (n = 53) between study arms in the likelihood of having returned to study visit, we needed to make additional corrections to the analyses (using IPW) to make sure that any findings of program impact were not due to differential return rates. Table 3 shows the effect of CEIs on the total number of sexual partners in the week prior to the study visit. Participants had an average of four sexual partners in the week prior to the baseline study visit. Columns (1) and (2) present the intent-to-treat models, first unadjusted and then adjusted for all covariates: age, schooling, marital status, age of first sexual contact, having received a previous HIV test at baseline, having received previous STI test other than HIV at baseline. Columns (3) and (4) present unadjusted and covariateadjusted inverse-probability-weighed models to correct for differential retention. Under all model specifications, compared to the control group, none of the intervention arms (M, H, or Mv) were associated with changes in the total number of sexual partners in the week prior to the study visit. Table 4 shows the effects on condom use with the last paying sexual partner (client). At baseline, about 85% of the participants used a condom with their last client. In the unadjusted ITT model (column 1), the M group was 10.8 pp more likely to use condoms with the last client than the control group. In the adjusted ITT models in column (2), compared to controls, individuals in the M group were more likely to use condoms (by 12.8 pp), as were those in the H group (by 10.7 pp) and those in the Mv group (by 10 pp). In the adjusted IPW models in column (4), compared to controls, all intervention arms were associated with increased condom use: Individuals in the M group were more likely to use condoms (by 10 pp), as were those in the H group (by 11.3 pp) and those in the Mv group (by 10.6 pp). Statistically, the M and H coefficients were the same. Similarly, we could not reject the null hypothesis that the Mv coefficient was significantly different from those for M or H. Table 3 Effect of conditional economic incentives on number of sexual partners in week prior to study visit Table presents effect of CEI on total number of sexual partners (in week prior to study visit) at months 6 and 12 (during the active phase) and at 18 months (once incentives were removed), with robust standard errors in parentheses: * p < 0.1; ** p < 0.05; *** p < 0.01
Results
Baseline Characteristics
Retention Rates
(n = 56) M = C H = C Mv = C M = Mv H = Mv
Number of Sexual Partners in Week Prior to Study Visit
Condom Use with Last Client
ITT are intent-to-treat models and IPW are inverse probability weighted models. Regressions in columns (2) and (4) control for the covariates presented in Table 4 Effect of conditional economic incentives on condom use with last client Table presents effect of CEI on condom use (with last client) at months 6 and 12 (during the active phase) and at 18 months (once incentives were removed), with robust standard errors in parentheses: * p < 0.1; ** p < 0.05; *** p < 0.01. ITT are intent-to-treat models and IPW are inverse probability weighted models. Regressions in columns (2) and (4) control for the covariates presented in Table 5 shows the effect of CEIs on new composite STI/HIV cases. 3 In the unadjusted ITT model, the H group had higher STI/HIV rates (by 4.6 pp), but there were no other significant effects on incident STI/HIV for any of the intervention groups under any of the model specifications. Of note, however, under all specifications, the rate of new STI/HIV cases grew between 2 and 3 pp for each additional follow-up visit (i.e., every 6 months), indicating vividly the high need for prevention and treatment services in the MSWs population.
New Composite STI/HIV Cases
Effects-by-Time
We analyzed fully interacted effects-by-time models with main effects and interactions for condom use with last client to explore differential effects at specific times (Appendix Table 7 ). Three group-by-visit interactions were significant. In the unadjusted ITT model for condom use (column 1), the interaction of M and month 18 was associated with an increase of 27 pp. In the adjusted ITT model (column 2), both the M and H groups had significant interactions at 18 months as follows: increases of 30.3 and 27.9 pp respectively. In the adjusted IPW model (column 4), however, those interactions at 18 months were not significant (suggesting that there was no maintenance or habit formation once we corrected for differential retention). The only significant interactions in the adjusted IPW model was the H group at the 12-month visit, reporting higher condom use (by 17.3 pp).
Sensitivity Analyses
In addition to exploring the effects by time, we performed three other sensitivity analyses. We first checked if any of the and at 18 months (once incentives were removed), with robust standard errors in parentheses: * p < 0.1; ** p < 0.05; *** p < 0.01
ITT are intent-to-treat models and IPW are inverse probability weighted models. Regressions in columns (2) and (4) control for the covariates presented in Table 1 : age, schooling, marital status, age of first sexual contact, having received a previous HIV test at baseline, having received previous STI test other than HIV at baseline + Follow-up visits were coded as: 0 = baseline, 1 = 6-month visit, 2 = 12-month visit, and 3 = 18-month visit ++ Composite incident STI/HIV includes new cases of: Chlamydia, gonorrhea, syphilis and HIV. We kept the participants who were HIV positive at baseline in the analyses because they were still susceptible for other STIs at follow-up visits Table 8 ). The combined coefficient of any CEI intervention was not associated with changes in the number of clients in comparison to the control group. Nevertheless, the cohort as a whole reduced the number of clients at an average rate of 0.268-0.345 clients per follow-up visit (i.e., every 6 months). Second, we checked if there were any differential effects on condom use for participants at higher risk because they had unstable housing (Appendix Table 9 ). The main effect of any CEI was significant, but the main effect of unstable housing was not. The interaction term of any CEI and unstable housing was not significant either. The average main effect of any CEI (M, H or Mv combined) on condom use ranged from 10 to 12 pp increase (depending on the model) when compared to the control group.
Third, we checked for differential effects of the CEI intervention on condom use by HIV status (Appendix Table 10 ). The main effect of any CEI was significant, but the main effect of HIV+ status was not. The interaction term of any CEI and HIV+ was not significant either. As before, the average main effect of any CEI (M, H or Mv combined) on condom use ranged from 10 to 13 pp increase (depending on the model) when compared to the control group.
Discussion
This study used a randomized controlled design to test different types of conditionality and their effect on number of sexual partners, condom use and composite incident HIV/ STIs among male sex workers in Mexico City. A few points are worth highlighting. First, the intervention was successful in reaching a population with high HIV risk and vulnerability, and it showed feasibility in various realms. The baseline prevalence of HIV among the randomized MSWs (32%) was higher than the HIV prevalence for the general population (0.23%) by over two orders of magnitude [33] , and it was greater than a nationally-representative sample of MSM (16.9%) [34] and a nationally-representative sample of MSWs (24.1%) [35] . This pilot trial proved that it was feasible to conduct a randomized intervention in this otherwise difficult-to-reach population. Similarly, the trial showed it was feasible to recruit and retain MSWs particularly in the incentive groups. It was feasible as well in terms of the integrity in delivery of the intervention: the participants understood the randomization procedures and accepted the format.
Second, the trial showed that modest incentives (of $50 or $75 every 6 months) were feasible and acceptable to streetbased MSWs in a large metropolitan area, such as Mexico City, to engage in regular follow-up study visits; and all incentive groups were associated with increased condom use, while the incentives were place. Also, while the incentives were in place (at 6-and 12-month visits), the retention rates were relatively high for this population (> 70%) in all of the intervention groups. The results corroborate earlier qualitative and willingness-to-accept research that suggested high interest in this type of conditional-incentive-based interventions [18, 19, 36] . The incentive levels were based on careful formative work to find the optimal incentive level: high enough to motivate potential changes in behaviors, yet not so high as to be perceived as undue influence [18] . The incentive levels were relatively low in comparison to other incentives in Mexico [37] , yet compared favorably with the minimum wage (at the time of the intervention) of about $5 per day [38] . Incentive levels were equivalent to amounts received from about 2-3 clients, who paid about $25 per sex act on average [19, 36, 39] . Nevertheless, once the incentives were removed, engagement in care fell dramatically at the 18-month visit, suggesting that basic support would be needed to maintain clinical care continuity. High attrition may not be an issue with interventions that occur at a single visit (e.g., male circumcision) [40] ; yet among sex workers it is imperative to link them to regular care and treatment for STI/HIV, requiring continual follow-up, which may not be easily attained without material motivators. At the same time, new research questions emerge:
Are other combinations of incentives and conditionalities more effective? Are incentives more cost-effective at certain timepoints of intervention (such as high risk) or certain stages in life? Can incentives as an intervention strategy be linked with other interventions in a combination approach? And if so, what is the ideal combination for this high risk population?
Third, the comparison between the different types of conditionality merits attention. One of the most policy-relevant results may be that medium incentives for clinical visits (Mv) were shown to be as efficacious as the medium (M) or the high (H) incentive to stay free of new curable STIs in terms of retention and condom use. This provides support for developing administratively and programmatically simpler programs in general [41] , and informs the debate on the topic as it relates to HIV prevention as well [42, 43] . If the effectiveness is the same, an HIV/STI prevention program that requires only clinical visits as a conditionality, instead of testing for STIs and negative results, would be easier to implement and likely more cost-effective.
Finally, the hypothesis of greater effect for larger amount of conditional incentives was not supported by the evidence: we were not able to reject differences in retention or condom use between participants receiving medium (M) or high (H) incentives to stay free of STIs. On the one hand, this result suggests that the formative willingness-to-accept work and the use of an optimal incentive level was moderately successful, at least for actual participation in the pilot trial. On the other hand, the expected behavior changes targeted as main outcomes (about which we also asked in the formative work) were realized only partially. This is consistent with previous literature showing potentially important differences and discrepancies between stated preference surveys, actual (implemented) behaviors and behavioral change. [44] This paper contributes to prevention science in three ways. First, this is to the best of our knowledge, the first paper to present an experimental test of the effect of conditional economic incentives on HIV/STI risks among MSWs. This evidence is important because MSWs are a key group in terms of acquisition and transmission of STI/HIV, and previous papers have focused on general populations [2] [3] [4] [8] [9] [10] [11] . Second, and more generally, the experimental comparison between the different type of conditionality and the level of incentives contributes to the debate in the health and development fields [41, 43, 45] . Third, in terms of methods, the issue of attrition is common in both experimental and non-experimental methods, yet rigorous techniques to address it, such as inverse probability weighting, have not yet been fully utilized in the context of economic incentives to reduce HIV/STI risks, with only a few applications in health economics [46, 47] .
This study has several limitations. First, due to the nature of this pilot study, the trial had a relatively small sample size. Second, the modality of the incentives (supermarket vouchers) may be less effective than other modes, such as cash. Third, a full range of comprehensive services (psychological and mental health, dental care, human rights module, STI testing and treatment, etc.) that are offered at Clínica Condesa were available to all participants in all arms, including the control group, thus potentially attenuating the effect of the intervention groups. Regardless of the impact that these additional services might have had on trial outcomes, offering those services to all participants in all study arms was the most ethical approach and vital to ensure the balance of benefits and harms with this potentially vulnerable population. Another important limitation may be that condom use is a self-reported outcome, and thus could result in potential misclassification due to social desirability. Condom use data was collected via ACASI and participants were reminded that any incentives were tied to new STI test results (and not on self-report). Nonetheless, we acknowledge that researchers are skeptical of self-reported measures of sexual behavior. A body of literature details this issue, including studies that compare condom use with biomarkers of recent sex [48] . We recognize this limitation and try to counter it by putting in multiple measures of sexual risk behavior (including biomarker measures) as well as rigorous methods to limit social desirability bias such as ACASI. When combined with the data of the intervention on retention in care-an objective outcome-the condom use data seems promising and helps to bolster the case for further study on using incentives in this population.
Lastly, Clínica Condesa is the largest HIV treatment provider in Mexico and there may be questions raised about whether an HIV care provider can also be effective at HIV prevention. Clínica Condesa has successfully expanded its services to include STI/HIV prevention as well. The fact that its primary mission is to be an HIV clinic does not seem to have affected whether HIV-negative men would want to receive prevention services there. Although stigma associated with attending an HIV clinic may be strong (especially among HIV-uninfected patients), the need for STI treatment and other services may be stronger among underserved populations such as MSWs, and thus treating (particularly symptomatic STIs) may be more important to sustain a MSW's livelihood than the potential loss of clients perceiving a MSW to be HIV+. This same issue is becoming even more relevant as the Clinic embarks in a new pre-exposure prophylaxis (PrEP) demonstration intervention (i.e., again explicitly engaging HIV-uninfected participants at the HIV clinic). Having a separate STI clinic was essential for recruiting HIV-negative MSW, and we suspect it will benefit PrEP services in the future as well. The services for MSWs (HIV positive and negative) have grown larger as part of Punto Seguro, as a service program without incentives now (rather than as a pilot trial with incentives as evaluated in this paper). Currently, the clinic has seen n > 1100 MSWs at least once for STI testing and treatment or other services. So, the clinic seems to have become a regional reference center for providing free services in a respectful and nondiscriminatory environment.
Further research should include mixed methods, including in-depth qualitative interviews to understand the effects and/or lack thereof as well as any potential pathways. It is worth noting that supply-side incentives may be a possibility as well [49] , alone or in combination with the type of demand-side incentives tested so far. Also more research is needed in terms of incentives for combination prevention and newer methods such as PrEP. The extant results suggest that CEIs, through increasing clinic visits, could help MSWs to adhere to prevention services such as PrEP if HIV-negative, or to increase linkage and retention rates for those who become HIV+. Still MSWs exhibit suboptimal adherence to medications and may require other targeted interventions. In particular, HIV+ MSW do not optimally adhere to antiretroviral therapy: The estimated rate of viral suppression among HIV+ MSWs at Clínica Condesa was 61% [20] .
Conclusions
Economic incentives with different conditionality helped MSWs in Mexico City to increase rates of clinic followups and condom use, while the incentives were in place. Incentives conditional on staying free of new curable STIs had similar effects in terms of retention and condom use as incentives conditional on simply attending study visits. Nevertheless, once the incentives were removed, study visit rates dropped dramatically: There was no evidence of maintenance or habit formation in any of the groups. For highly vulnerable and at-risk populations, such as MSWs, changing the level of incentives offered (as well as format) may be necessary to sustain regular clinic attendance for HIV/STI testing, treatment and control.
Given the early nature of the research on this type of intervention strategy as applied to HIV/STI prevention, it is expected that some components may work and some may not. Future studies should investigate what types of conditioning matter the most, in addition to the amounts and modalities of incentives. Similarly, more research is needed on the use of CEIs in combination with other prevention methods and prevention support. CEIs as an intervention strategy need much more exploration and continue to hold great promise for expanding our theoretical and behavioral toolbox for HIV/STI prevention. Regressions in columns (2) and (4) control for the covariates presented in Table 1 
